Objective-To compare the interobserver and intraobserver variability of blood pressure measurements in geriatric patients in atrial fibrillation and in sinus rhythm.
Introduction
The vascular complications of hypertension are well recognised, as are the benefits of treatment, in both young and elderly subjects. ' In clinical practice, however, management decisions are often difficultparticularly in the elderly, who are more prone to adverse effects.' Atrial fibrillation is commonly associated with hypertension, especially in the elderly,4 and the irregularity of the pulse tends to make blood pressure measurement more difficult. This study was designed to see whether this subjective difficulty results in greater observer variability when measuring blood pressure in patients with atrial fibrillation and to identify the source of any increased variability.
Subjects and methods
The magnitude of observer variability reported in previous studies was used to estimate the number of patients required to give a greater than 85% power in detecting a 5 mm Hg difference in variability (at the 5% level of significance) between atrial fibrillation and sinus rhythm. Fifty patients with electrocardiographically confirmed atrial fibrillation and 50 in sinus rhythm were studied. All were inpatients in the acute assessment geriatric ward. In all cases the blood pressure was recorded at rest by five physicians using a Hawksley random zero sphygmomanometer and the method recommended by the British Hypertension Society.6 One doctor also recorded the blood pressure twice further. The doctors making the measurements (DS, RD, KM, KD, FN) were recruited by the study organiser (DF) and kept blind to the aims of the study to avoid biasing the results. The order in which the doctors made the recordings was randomly allocated. Measurements on each patient were all made within a 15 minute period and pulse rate, age, and medicines being given were also recorded. For each patient interobserver variability (five recordings) and intraobserver variability (three recordings) were expressed as the coefficient of variability. The variability of the atrial fibrillation and sinus rhythm groups was then compared by the Mann-Whitney U test. The median difference (with 95% confidence intervals) between the variability in sinus rhythm and atrial fibrillation was also calculated. The relation between the individual variability and the blood pressure level, age, and pulse rate were examined by linear regression.
Results Table I gives the patient characteristics. The two groups of patients did not differ with regard to age and male to female ratio. The pulse rate and mean systolic bias, digit preference, and auditory acuity.5 No study has sought to exclude these sources of error and look specifically at the influence of cardiac rhythm on observer variation. The important finding of our study is that atrial fibrillation is associated with a greater interobserver variability in the measurement of blood pressure but does not seem to affect intraobserver variability to the same extent. This suggests that the source of the increased variability is individual doctors' different interpretation of Korotkoff sounds. In atrial fibrillation there is baseline variation in blood pressure and the onset and disappearance of the sounds are more difficult to identify with a specific pressure reading.
There are at present no recommendations for measuring blood pressure in atrial fibrillation, so that some doctors may record systolic pressure at the first appearance of sounds whereas others may wait until these are consistently present. A similar problem may arise with the disappearance of sounds and the recording of diastolic pressure. Guidelines should make it possible to overcome this increased observer variation by using the first appearance and final disappearance of the sounds to record systolic and diastolic pressures. This, however, may result in the overestimation of the effective systolic pressure and an artificially lowered reading for the diastolic pressure. The order of magnitude of the variability found is 10%, which would certainly be enough to affect clinical management decisions. The difficulties in setting guidelines for a single estimate of blood pressure suggest that a more prudent course would be to use repeated recordings. This reinforces the importance of not making decisions on the basis of a single recording, particularly in the presence of atrial fibrillation.
